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The Responsiveness of Federal Personal Income Taxes to 
Income Change 

R, LELIABLE estimates of Federal tax 
revenues are essential for the evaluation 
of the economic impact of the Federal 
budget. One of the purposes of this 
article is to aid in the preparation of 
such estimates through the presenta
tion of tax functions that relate Federal 
personal income tax payments (less tax 
refunds) to "tax policy variables"— 
such as the tax and exemption rates— 
and to population and personal income. 
The equations are based on annual 
data for 1947-65 and are developed 
Avithin the framework of the national 
income accounts (NIA).^ These equa
tions can be used, for- example, to help 
estimate tax receipts under the 1965 
personal income tax schedule. They 
can also be used to provide estimates 
under other schedules. 

Another purpose of this article is to 
present summary measures of the auto
matic responsiveness of Federal per
sonal income taxes to changes in 
personal income under the 1965 tax 
schedule and to compare these with 
estimates under the 1954 and earlier 
postwar tax schedules. The summary 
measures are: (1) The marginal tax rate, 
which shows the absolute change in 
tax payments per doUar change in 
income; and (2) the tax elasticity, 
which shows the percent change in tax 
payments for a 1 percent change in 
income. (The two sunamary measures 
are mathematicaUy related; the tax 
elasticity is the marginal tax rate 
divided by the ratio of tax payments 
to personal income.) The marginal tax 
rate may be used as an index to com
pare postwar changes in the automatic 
stabUizing effect of Federal personal 

1. This article is taken from a larger econometric study of 
long-run Federal tax functions done within the NIA frame
work and undertaken for the Interagency Economic Growth 
Project. 

income taxes on real output and on 
price change induced by a change in 
demand. In conjunction vnth the level 
of taxes, the tax elasticity may be used 
to determine whether the tax is an 
automatic fiscal stabUizer of real out
put and prices during periods of 
inflationary changes in demand or cost-
push inflation. This condensed state
ment of the significance of the two 
summary measures is elaborated in 
later sections of this article. 

Major findings 

The primary objective of the Federal 
personal income tax cuts in 1964 and 
1965 was to reduce the restrictive effect 
of these taxes on the level of demand 
and output. I t Avas also considered 
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desirable, to the extent possible under 
the new schedule, to retain their effec
tiveness as an automatic fiscal stabUizer 
on output Avith respect to changes in 
demand.^ 

One of the major findings of this 
article is that this result was essentiaUy 
realized. The average rate of taxation 
Avas reduced significantly, but the 
marginal tax rate Avith respect to 
personal income in 1965 under the 1965 
tax schedule—14.5 percent—^was only 
sUghtly lower than under the 1954 
schedule—15.0 percent. (These esti
mates of the aggregate marginal rate 
reflect changes in the level and distribu
tion of income as weU as changes in the 
rate structure.) The study also flnds 
that the marginal tax rate under the 
1965 tax schedule is positively related 
to personal income, but the relationship 
is very weak. 

A second major finding is that the 
tax elasticity Avith respect to personal 
income in 1965 under the 1965 sched
ule, 1.55, was larger than in 1963 
under the 1954 tax schedide, 1.41. 
When these changes are considered 
in conjunction Avith the level of taxes 
in the 2. years, the automatic price-
stabiUzing effect of Federal personal 
income taxes was found to be about 
the same in 1965 as in 1963. The 
study also finds that the tax elas
ticity is inversely rdated to personal 
income; i.e., the tax elasticity tends to 
decline as income grows over time. 

FinaUy, on the basis of a Umited 
test it appears that the tax functions 
predicted extremely AveU. For 1966, a 
year not included in the regression 
analysis, the predicted value of Fed
eral personal income tax payments 
(less tax refunds) was $57.0 biUion. 

U.S. Department of Commerce. Ottice ot Business Economics s;-i2-7 2. Economic Kepor io /WePrMiden^, J a n u a r y 1963, p p . 68-1 
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This was $1.6 biUion below the actual 
figure of $58.6 biUion, but most of 
the difference—perhaps as much as 
$1.5 biUion—can be accounted for by 
the introduction of graduated Avith-
holding rates in 1966, Avhich the equa
tion could not be expected to predict. 
The schedule of graduated Avithholding 
rates should not a,ffect predictions 
after 1966 when it becomes a normal 
part of the personal income tax system. 

A qualification 

A general qualification should be 
stated at this point. The estimates of 
the marginal tax rate and the tax 
elasticity are based on annual data. 
For questions of shortrun stabUity, it 
Avould be more useful if the summary 
measures Avere based on quarterly or 
even monthly data. Estimates based 
on annual data tend to be somewhat 
larger than those based on quarterly 
data because on a quarterly basis 
nearly aU of the automatic response to 
changes in current income is limited 
to the Avithheld portion of the taxes.^ 
However, this does not affect the 
general conclusions based on compari
sons under the 1965 and earlier postwar 
tax schedules. Also, for post-1966 
analyses, the quarterly and annual 
estimates should be closer because of 
the introduction of graduated Avith
holding rates. 

The remaining sections in the article 
are as foUoAvs: The first section briefly 
reviews. postAvar trends in the basic 
series used in the article. The second 
section provides a discussion of the 
summary measures or tax parameters 

and their interpretation in the article. 
The third section presents the esti
mated tax functions. The fourth and 
final section presents the estimated 
values of the summary measures and 
discusses their implications. 

Postwar Trends in Factors Affecting Taxes 

There is a considerable difference be
tween personal income and "adjusted 
gross income," the gross income concept 
used for income tax calculations. Ac
cording to OBE estimates, total ad
justed gross income (AGI) of taxable 
and nontaxable individuals was $468.7 
bUlion in 1965, $69.1 bUlion less than 
personal income (table 1) .̂  The portion 
of personal income not included in total 
AGI amounted to $100.6 biUion; the 
major items excluded from AGI were 
transfer payments, other labor income, 
and imputed income. On the other side 
of the ledger, $31.5 bUlion included in 
total AGI was not in personal income. 
The principal items were contributions 
of employees and self-employed persons 
for social insurance and net gains from 
the sale of capital assets. 

3. Albert Ando, E. Gary Brown, Robert M. Solow, and 
John Karoken, "Lags in Fiscal and Monetary Policy," 
Stabili2ation Policies (Commission on Money and Credit 
and Prcnticc-Hall, 1062), pp. 97-102. 

4. Tho annual scries on total AGI and its reconciliation 
with personal income for 1947-65 presented in this paper is an 
extension and revision of previous estimates made by OBE. 
"The Tax Base for Individual Incomes," SCRVEY OF CUH-
iiENT BUSINESS, May 1963, p. 3. The metliod used to con
struct tho series on total AGI was originally developed by 
Joseph A. Pecliman, "Yield of tho Individual Income Tax 
During a Recession," Policies to Combat Depression, Con
ference of Universities—National Bureau Committee for 
Economic Research (rrinceton University Press, 1956), p . 
143. 

Total AGI exhibited about the same 
annual movements as personal income 
from 1947 to 1965 (chart 7). HoAvever, 
there Avas a slight doAvnAvard shift in 
the level of total AGI relative to 
personal income beginning in 1958. 
The ratio of total AGI to personal 
income fluctuated Avithin the narroAv 
range of 88 to 90 i^ercent from 1947 
to 1957 and betAveen 86 and 87 percent 
from 1958 to 1965. This shift Avas due 
partly to an increase in transfer pay
ments, Avhich are included in personal 
income but not in total AGI. 

Taxable income 

Taxable income of individuals (AGI 
of taxable individuals minus their 
personal exemptions and deductions) 
was $254 biUion in 1965 or considerably 
less than AGI of taxable and nontaxable 
individuals (table 2). Taxable income 
as a percent of total AGI increased 
from 44 percent in 1947 to 54 percent 
in 1965 (chart 8). This reflects a rise 
in the proportion of total AGI reported 
by taxable individuals and a rise in 

Table 1.—Reconciliation Between Personal Income and Adjusted Gross I n c o m e of Taxable a n d Nontaxable Individuals , 1947-65 

[Billions of dollars] 

1947 1948 1949 1950 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 

1. Personal income 

2. Deduct: Portion of personal income not included in adjusted 
gross income 

(a) Transfer payments (except military retirement pay) 
(b) Other labor income (except directors' fees) 
(c) Imputed income 
(d) Other types of personal income 

3. Add: Portion of adjusted gross income not included in per
sonal income 

(a) Employee and self-employed contributions for 
social insurance 

(b) Net gain from sale of capital assets 
(c) Other types of income 

4. Equals: Total adjustments for conceptual differences (2-3).. 

5. Estimated adjusted gross income of taxable and nontaxable 
individuals 
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2.1 
2.2 
1.5 

19.4 

171.9 

210.2 

31.1 
11.0 
2.6 
9.3 
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6.2 

2.2 
2.2 
1.8 

24.9 

185.3 

207.2 

29.9 
12.1 
2.9 
9.5 
5.4 

6.0 

2.2 
1.6 
2.2 

23.9 

183.3 

227.6 

14.9 
3.7 

10.7 
4.6 

2.9 
2.9 
2.1 

26.0 

201.6 

255.6 

36.6 
12.2 
4.7 

12.5 
7.2 

8.9 

3.4 
3.0 
2.5 

27.7 

227.9 

40.1 
12.7 
5.2 

14.0 
8.2 

8.5 

3.8 
2.5 
2.2 

31.6 

240.9 

288.2 

41.4 
13.6 
5.9 

15.3 
6.6 

8.4 

4.0 
2.1 
2.3 

33.0 

255.2 

290.1 

46.7 
15.6 
6.2 

16.2 
8.7 

10.3 

4.6 
3.4 

36.4 

253.7 

310.9 

49.3 
16.9 
7.2 

16.8 
8.4 

12.5 

5.2 
4.8 
2.5 

36.8 

274.1 

333.0 

51.9 
18.0 
8.3 

17.5 
8.1 

13.4 

5.8 
4.6 
3.0 

38.5 

294.5 

351.1 

58.0 
20.9 
9.3 

18.4 
9.4 

14.1 

0.7 
3.5 
3.9 

307.2 

361.2 

65.1 
25.1 
9.7 

19.6 
10.7 

15.6 

6.9 
4.3 
4.4 

49.5 

383.5 

68.2 
26.0 
11.1 
20.7 
10.4 

18.4 

7.9 
6.3 
4.2 

49.8 

333.7 

72.7 
27.8 
11.8 
21.9 
11.2 

18.1 

5.3 
3.6 

54.6 

346.4 

78.1 
31.6 
12.5 
22.7 
11.3 

9.6 
7.6 
4.0 

56.9 

359.9 

442.6 

82.0 
32.4 
13.6 
23.6 
12.4 

20.4 

10.3 
5.8 
4.3 

61.6 

381.0 

465.5 

87.6 
34.3 
14.6 
25.6 
13.1 

23.2 

11.8 
6.4 
5.0 

64.4 

401.1 

497.5 

92.1 
35.5 
16.4 
27.7 
12.5 

12.5 
7.9 

64.9 

432.6 

537.8 

100.6 
38.4 
18.3 
29.6 
14.3 

31.5 

13.4 
10.0 
8.1 

69.1 

468.7 

NOTE.—A more detailed loconciliation is available onroqucst. 

Source: U.S. Department of Commerce, Office of Business Economics. 
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the proportion of their AGI that Avas 
taxable income. 

The postwar rise in taxable income 
relative to AGI reported on taxable 
returns was the result of a decrease in 
the relative importance of personal 
exemptions, which Avas only partiaUy 
offset by an increase in the relative 
importance of personal deductions. The 
drop in 1948 was the result of an 
increase in the personal exemption 
rate from $500 to $600 under the 
Revenue Act of 1948. The ratio of 
personal exemptions to AGI of taxable 
individuals decUned from 33 percent 
in 1948 to 23 percent m 1965. Over this 
period, deductions as a fraction of 
AGI of taxable individuals increased 
from 12 to 16 percent; almost 90 
percent of this increase Avas in itemized 
deductions. 

Tax liabilities 

Under the Revenue Act of 1954, 
Avhich Avas in effect from 1954 to 1963, 
individual income tax liabilities (after 
credits) increased at the same rate as 
taxable income so that the ratio—the 
average effective tax rate—remained 
virtuaUy constant at 23 percent (chart 
9). This is surprising since the individual 
income tax is progressive and since 
taxable income per taxable return rose 
about 50 percent over the period. The 
major explanation lies in the Avide tax 
brackets that Avere used in the 1954 tax 
schedule. For indiAdduals filing joint 
returns, Avhich account for the bulk of 
taxable income, the upper limit of the 
loAvest tax bracket Avas $4,000. A married 
taxpayer Avith tAVO dependent children 
using standard deductions could have 
doubled his AGI from 1954 to 1963, 
reported a figure of $7,100 in 1963, and 
stUl have remained AAdthin the initial tax 
bracket. Also, increases in the average 
rate resulting from the movements of 
individuals into higher tax brackets 
Avere apparently offset by the loAver tax 
rate of previously nontaxable indi
viduals entering the initial tax bracket. 
Similar comparisons for 1947-53 indi
cate that the average effective tax rate 
paralleled the statutory rate for the 
loAvest tax bracket under the earlier 
postAvar tax schedules. 

The progressivity in the 1965 tax 
schedule can be expected to have a more 
noticeable effect on the average effective 
tax rate since the initial class in the 
earlier schedules Avas divided into four 
classes in the 1965 schedule. To con
tinue the example cited above—the tax
payer Avho doubled his AGI and Avas 
stUl taxed at the same initial-bracket 
rate under the 1954 schedule Avould have 
experienced three rate changes under 
the 1965 schedule. 

Federal personal income tax 
payments 

NIA Federal personal income tax 
payments, the major interest of this 
article, and individual income tax Ua
bUities as reported in Statistics of Income 
differ in both scope and timing. The 

NIA series includes jiayments under the 
fiduciary incoihe tax and collections 
from IRS audits, which are not reflected 
in Statistics of Income. The NIA series 
also measures taxes when they are paid; 
Statistics of Income shows liabilities. 

For the period 1947-65 as a whole, 
personal income tax payments (less 
refunds) were on the average about 3 
percent above individual income tax 
liabilities as reported in Statistics of 
Income.'^ The two series moved in the 
same direction each year, but the mag
nitude of the changes was often signifi
cantly different (chart 10). In 1964, for 
example, the NIA series declined $3.2 
biUion whereas UabUities declined $0.9 
bUlion. This large difference occurred 
mainly because taxes were under-
withheld. 

Summary Measures 
TAVO aggregate measures, or tax 

parameters, are generally employed 
to summarize the automatic respon
siveness of taxes to income change— 
the marginal rate of taxes Avith respect 
to income and the elasticity of taxes 
Avith respect to income. As defined in 
this article, the marginal tax rate 
measures the absolute dollar change in 
Federal personal income tax payments 
(less refunds) per dollar change in per
sonal income; the elasticity measures 
the percent change in these tax pay
ments per 1 percent change in personal 
income. These summary measures are 
buUt np from component parts that 
are discussed in a later section of the 
paper. This section is limited to a dis
cussion of the significance of the tAvo 
overaU measures. 

Use of summary measures 

In this article, a given income tax 
schedule is AdcAved as a more effective 
automatic fiscal stabUizer of real out
put than an alternative schedule if a 
change in autonomous demand such as 
defense expenditures induces a smaUer 
absolute change in real output under 
the given schedide. ° Similarly, a given 
income tax schedule is vieAved as a 
more effective automatic fiscal stabi
lizer of prices than an alternative sched

ule if the change in prices induced by 
a change in autonomous demand or 
other factors is smaUer under the given 
schedule. It should be noted that the 
term "stabilizer" is used in the tech
nical sense of causing real output and 
prices to converge to finite levels. 

The marginal tax rate can be used 
as an index of the stabUizing effect of 
the income tax on changes in real 
output—and on price changes asso
ciated Avith changes in real output— 
induced by a change in demand. The 
higher the marginal tax rate, the larger 
these effects are. 

In the case Avhere changes in prices 
are not associated Avith changes in real 
output, the marginal tax rate does not 
teU us Avhether the taxes AVUI be 
stabiUzing as defined aboA'̂ e. Consider, 
for example, the extreme case of a full-
employment economy Avhere there is 
an autonomous increase in demand so 
that only prices and money incomes 
(but not real incomes) rise. If, in this 

5. For example, in 1962 NIA Federal personal income taxes 
(less refunds) were about $46.5 billion as compared witli $44.9 
billion in individual income tax liabilities (after credits). 
Total collections from flduciary income taxes ond IRS audits 
wore $1.3 billion, about 80 percent of the diffcionco between 
tho two scries in that year. 

6. Tho discussion in this section follows E. Gary Brown, 
"Tho static Theory ot Automatic Fiscal Stabilization," 
.lournal of Political Economy (October 1955), pp. 427-440. 
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pure inflationary situation, we compare 
two proportional income taxes, the one 
Avith the larger marginal rate AviU mod
erate prices more than the one Avith the 
smaUer marginal rate—i.e., the per
centage increases in prices AviU be 
smaUer. But, for reasons explained 
later, real aggregate demand AVUI not 
be reduced under either of these pro
portional taxes, and in this simplified 
case, the inflation AviU continue in
definitely. In other Avords, the propor
tional income tax in this case AVUI not 
help to reduce the excess demand, i.e., 
it AAdU not be stabUizing. 

Suppose now Ave have a price change 
induced by an increase in autonomous 
demand Avhen the economy is operating 
at full employment as in the above 
example, or suppose the price rise is 
the result of a cost-push inflation. 
Under these circumstances, the elas
ticity of the income tax is pertinent for 
determining Avhether the tax helps to 
stabUize changes in real output and 
prices by reducing excess demand. If 
the elasticity of the tax is unity (the 
proportional tax), the tax is neutral, in 
the sense that it AVUI not affect real 
aggregate demand and therefore AAdU 
not help to stabUize prices. If the 
elasticity is greater than unity, it has 
a stabUizing effect in this respect. 
And if it is less than unity, its effect 
is destabiUzing.' 

This condensed statement of the 
significance of the two summary meas
ures is elaborated beloAV, first Avith 
reference to the marginal tax rate and 
then Avith reference to the tax elasticity. 

Marginal tax rate i 
Assume that a change occurs in 

autonomous demand—say an increase 

in defense expenditures. If resources 
are not fuUy employed, this AviU result 
in an increase in production, in con
sumer incomes paid out in the course 
of production, and hence in consumer 
demand. This, in turn, AviU result in 
further rounds of increases in demand 
and production Avhich AviU converge 
to a finite total—the Avell-knoAvn "mul-
tipUer" effect. 

7. In order for personal income taxes to affect real disposa
ble income—and thus aggregate demand—changes in money 
income have to result m changes in real tax payments. More 
technically, let personal income taxes measured in current 
prices, T, be a function of current money income, F—that is, 
T=F(.Y). Given anindex of consumer prices, P, and using T' 
for real taxes, and Y* for real income, 

T.4=^andY.=J 
Tho change in real taxes imder the simplifying assumption 
that P and Y' are independent can be written: 

• - = L^] - - ^ - [H-l-O dP 
P ' 

This equation shows that a change in real tax payments 
imder the simplifying assumption, can bd linearly approxi
mated by the sum ot two products. The first product com
prises the marginal tax rate (meastured Sn constant prices), 
dT* 

- = ^ , and the change in real income. The second product in

cludes three terms: the tax level, the elasticity of taxes with 
dT P 

respect to price, -gp y minus one, and the percent change in 
prices. That is, a change in real taxes is separated into a rea) 
income-effect and a price-effect and the respective parameters 
aro the marginal tax rate (in constant prices) and the elas
ticity with respect to price. Note that a change in real income 
results in a real change in taxes if the marginal tax rate is 
greater than zero and that an inflationary rise in prices results 
In an increase in real taxes if the elasticity with respect to 
price is greater thaii unity; these are tho "critical" values. 

In the case of personal income taxes, the tax elasticity with 
respect to price is also equal to tho elasticity with respect to 
current income. Tliat is. 

par 
TdP 

_p/sT dY\_p ar .y.,_y or 
t.BY dPj T dY T BY 

For purposes of this article, the income elasticity—or tax 
elasticity—was preferred for expository reasons. Thus, after 
substitution, 

.r.= [IP] ...+.. [ I l l - l ] - . 
The elasticity of tax yields with respect to price and cmrent 

income are not necessarily equal ia the case of other types of 
taxes (for example, excise taxes). For a more general analysis 
that compares different types of taxes as automatic fiscal 
stabilizers with respect to inflation, sec E. Gary Brown, 
op. ctt., pp. 435-439. 

The marginal tax rate can be used 
to gage the stabUizing effect of the 
income tax because the higher this 
rate, the smaUer AVUI be the indirect 
effects of the initial change in demand 
on real output and prices. This is so 
because the increase in disposable 
consumer income—^i.e., consumer after
tax income available for further spend
ing—AviU be lower at each stage tha t 
consumer before-tax income is paid 
out. A higher marginal tax ra te AAdU 
increase the stabUity not only of real 
output but also of prices, provided 
that the price change is positively 
related to the change in real demand 
and output. 

The moderating effect of income 
taxes on after-tax income relative to 
before-tax income can be seen by a 
numerical iUustration for an indi
vidual taxpayer. Consider, for ex
ample, a taxpayer Avho is married 
and has two chUdren. Assume that 
he experiences an increase of $3,000 
in his before-tax income (AGI), from 
$6,000 to $9,000. If he claims standard 
deductions (10 percent of his AGI) 
and $2,400 in exemptions ($600 per 
exemption), his taxable income (AGI 
minus deductions and exemptions) AviU 
increase $2,700, from $3,000 to $5,700. 
Under the 1965 rate schedule, his 
taxes AvUl increase $493, from $450 to 
$943. Thus, his income after taxes 
AviU increase $2,507 as compared Avith 
the $3,000 increase in his before-tax 
income; the difference is the increase 
in taxes. 

In the example, the marginal tax 
rate that is analogous to the one esti
mated beloAV for the economy as a 
Avhole is 16.4 percent ($493/$3,000)— 

T a b l e 2 . — R e c o n c i l i a t i o n B e t w e e n A d j u s t e d G r o s s I n c o m e o f T a x a b l e a n d N o n t a x a b l e I n d i v i d u a l s a n d T a x a b l e I n c o m e , 1 9 4 7 - 6 5 

[Billions of dollars] 

1947 1948 1949 1950 1951 1952 1953 1954 1955 1956 1967 1958 1959 1960 1961 1962 1963 1964 1965 

1. Estimate adjusted gross income of taxable and nontaxable 
individuals 

2. Deduct: Nontaxable and nonreported adjusted gross 

income -• 

3. Equals: Adjusted gross income ot taxable individuals 

4. Deduct: Deductions of taxable individuals 
(a) Standard deductions -. 

(b) Itemized deductions -

5. Equals: Net income ot taxable individuals 

6. Deduct: Personal exemptions of taxable individuals 

7. Equals: Taxable income of individuals 
n.a. Not available. 

171.9 

36.6 

135.3 

15.6 
8.5 
7.1 

119.7 

44.3 

75.4 

185.3 

43.2 

142.1 

16.4 
9.5 
6.9 

125.7 

50.9 

74.8 

183.3 

44.7 

138.6 

16.8 
9.1 
7.7 

121.8 

60.1 

71.7 

43.1 

158.5 

19.0 
10.1 
8.9 

139.5 

55.2 

84.3 

227.9 

44.7 

183.2 

22.6 
11.7 
10.9 

160.6 

61.4 

99.2 

240.9 

44.3 

196.6 

24.9 
12.2 
12.7 

171.7 

64.5 

107.2 

255.2 

44.7 

210.5 

27.3 
12.8 
14.6 

183.2 

114.3 

253.7 

44.0 

209.7 

27.5 
11.6 
15.9 

182.2 

67.0 

115.2 

274.1 

44.5 

229.6 

30.6 
12.0 
18.5 

199.1 

71.2 

127.9 

294.5 

44.9 

249.6 

33.6 
12.6 
21.0 

216.0 

74.6 

141.4 

307.2 

45.0 

262.2 

36.2 
12.3 
23.9 

226.0 

76.8 

149.2 

311.7 

49.5 

262.2 

37.2 
11.7 
25.5 

225.0 

75.8 

149.2 

333.7 

45.9 

287.8 

41.7 
12.1 
29.6 

246.1 

79.7 

166.4 

346.4 

49.2 

297.2 

44.5 
11.7 
32.8 

252.7 

81.2 

171.5 

48.6 

311.3 

47.2 
11.6 
35.6 

264.1 

82.5 

181.6 

381.0 

50.4 

330.6 

50.5 
11.8 
38.7 

280.1 

85.1 

195.0 

60.7 

350.4 

64.5 
11.9 
42.6 

295.9 

87.4 

208.6 

432.6 

56.0 

376.0 

58.4 
14.8 
43.6 

317.6 

88.3 

229.3 
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the ratio of the change in taxes to the 
change in before-tax income. I t shows 
the extent to which the change in be
fore-tax income was offset by the auto
matic response of taxes. If, in the hypo
thetical iUustration, there were also ho 
changes in consumer prices, the de
crease in after-tax income would repre
sent a decline in the famUy's real after
tax income. This decline would tend to 
reduce the family's consumption; hoAV-
ever, the reduction Avould not be as 
large as it Avould have been if the tax 
offset, naeasured by the marginal tax 
rate, were smaUer. I t can easUy be seen 
by reversing the above iUustration that 
the automatic response of personal in
come taxes also works in the opposite 
direction; it tends to moderate de
creases in after-tax income during eco
nomic recessions.^ 

8. The earlier postwar interest in personal income taxes as 
an automatic fiscal stabilizer centered on its effectiveness dur
ing economic recessions. More recent interest has been on its 
dampening effect or "fiscal drag" dtu"ing economic recovery 
and expansion. See, for example, the discussion of the concept 
of the full-employment budget surplus In the Economic Re
port of the President, January 1962, pp. 77-84. 
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Tax elasticity 

The tax elasticity is useful in the 
analysis of a rather different kind of 
problem. Suppose that we posit a 
a price change—^induced either by a 
change in autonomous demand or by 
other factors—and wish to trace the 
effects of this price change on real 
output and on further changes in 
prices. If the elasticity of the income 
tax is unity, the tax is neutral Avith 
respect to these further changes. This 
can be understood as foUows: To isolate 
the effects of a pure price change, let 
us assume that before-tax incomes and 
prices increase in the same proportion. 

" On this assumption, real disposable 
income AviU be unchanged if the elas
ticity of the income tax is unity. This 
is so because before-tax incomes, taxes, 
and disposable income in current prices 
AviU aU increase in the same proportion 
as the increase in prices. There AVUI 
be no change in real disposable income 
and no change in real consumer demand, 
assuming that real consumer demand is 
a function of real income. Thus, aggre
gate demand AVUI be unaffected and the 
pressure on prices AVUI continue. 

Now let us compare this situation 
Avith one in which the tax elasticity is 
greater than unity; this is the case of 
the progressive income tax, the one we 
are concerned with in this article. In 
this case, taxes AviU increase more, 
and disposable income AviU increase 
less than before-tax income in current 
prices. Since the increase in disposable 
income in current prices is less than the 
increase in prices, real disposable in
come wiU decline. So AviU real consumer 
demand, assuming again that it is 
a function of real disposable income. 
Thus, when an increase in before-tax 
income is simply a reflection of higher 
prices, an income tax with an elasticity 
greater than unity leads to a decline 
in real consumer demand. Accordingly, 
aggregate demand AviU be reduced and 
prices AVUI move toward stabUity. 

Conversely, if the elasticity of the 
income tax is less than unity, we find 
that the induced change in prices leads 
to an increase in real after-tax income 
and hence real demand. In this sense, 
an income tax with an elasticity less 
than unity may be said to have a 

destabiUzing effect on changes in real 
output and prices. 

In evaluating the stabUizing or de-
stabUizing effects of tax elasticity, it 
is necessary to take into account not 
only the magnitude of the elasticity 
but also the size of the tax. A small 
income tax Avith a very high tax elastic
ity may have a lesser stabUizing effect 
than a larger tax Avith a lower elasticity.^ 

The effect of inflationary increases in 
before-tax income on real after-tax 
income can be seen by continuing the 
previous hypothetical Ulustration used 
for the marginal tax rate. Assume that 
the taxpayer's before-tax income in the 
first year is $9,000, that his taxes under 
the 1965 schedule are $943, and that 
this time he experiences a 3 percent 
increase in both before-tax income and 
consumer prices in the second year. 
That is, his money income increases 3 
percent, but his real income before 
taxes is unchanged. In this case, the 
taxpayer's before-tax income measured 
in current prices rises $270, his taxable 
income rises $243, and his taxes under 
the 1965 tax schedule rise $46. Meas
ured in current doUars, the taxpayer's 

9. For a discussion of the problem of using the tax elastic
ity, see Elchard Goode, "The Individual Income Tax," 
(The Brookings Institution, 1964), pp, 287-288. 
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after-tax income increases $224, from 
$8,057 to $8,281. But in constant prices, 
it decreases $17, from $8,057 to $8,040 
($8,281/1.03). That is, the taxpayer's 
after-tax income measured in constant 
consumer prices decreases $17 whereas 
his real income before taxes is un
changed. This decrease in real after-tax 
income tends to dampen the famUy's 
consumption. 

The tax elasticity implied in the 
example that is analogous to the aggre
gate tax elasticity estimated later in the 
article is 1.63 (4.9 percent/3 percent)— 

the percent change in taxes relative to 
the percent change in before-tax income. 
In the above iUustration, if the indi
vidual's taxes had increased by the 
same percentage as his before-tax 
income (tax elasticity of unity), his real 
income after taxes woidd have l̂ een 
unchanged. 

It is important to note that in order 
to compute the absolute change in real 
taxes ($17 in the example) residting 
from the 3 percent inflationary rise in 
income, it is also necessary to know the 
level of real taxes in the first year ($943 
in the example). 

Econometric Analysis 

We now present an econometric 
analysis in which the NIA annual series 
on Federal personal income taxes is 
related to income, policy variables, and 
other A'̂ ariables. The relation, based on 
the years 1947-65, is estimated in three 
stages: The first stage relates taxable 
income of individuals (as reported iu 
Statistics of Income) to personal income; 
the second stage relates tax UabUities (as 
reported in Statistics of Income) to tax
able income; and the third, NIA Federal 
jiersonal income tax i^ayments to tax 
UabUities. These equations are dis
cussed in turn. The combined results, 
including the predictions for 1966, are 
given in the final subsection. 

Taxable income 

For questions of fiscal policy and in
come determination, we are mainly 
interested in relating tax yields to 
personal income rather than to AGI. 
However, in conceptualizing the rela
tion of taxable income to personal in
come, it is initially useful to view the 
relation of taxable income to total 
AGI. (The relation of total AGI to 
])ers()nal income is given by the recon
ciliation in table 1.) For this reason, 
the conce])tual discussion that follows 
is almost entirely concerned witli re
lating taxable inconie to total AGI. 

In the case of taxable individuals, the 
relation of taxable income to AGI is 
the simi:)le accounting identity used in 
table 2: taxable inconie equals AGI 
uiiniis personal exemptions and per

sonal deductions. The identity does not 
hold for all individuals because there 
are nontaxable individuals whose ex
emptions and deductions exceed their 
incomes. Therefore, the relation be
tween taxable income and total AGI 
has to be formulated in more general 
terms. 

Taxable income is viewed as a func
tion of total AGI, total personal exemp
tions, total personal deductions, and 
other factors that describe the distribu
tion of these variables and that are 
discussed more fuUy below. Total ex
emptions and deductions are defined 
simUarly in relation to total AGI as 
the amount of exemptions and deduc
tions that would be reported if all 
individuals fUed tax returns. 

Total exemptions and total deduc
tions are the relevant series, rather than 
amounts reported in taxable returns, in 
order to keep the relation between 
changes in exemptions and deductions 
and changes in taxable income consist
ent. This question of consistency can 
be shown by a simple numerical illus
tration. Consider a taxpayer whose 
taxable income is $500 in the initial 
year and who, in the second year, 
experiences no change in AGI or deduc
tions but a $600 increase in exemptions 
so that his taxable income drops to zero. 
Taxable returns (as reported in Statistics 
of Income) would show a $500 decrease 
in taxable income and a $600 decrease 
in exemptions for the taxpayer himself. 
Thus, if only those exemptions reported 

on taxable returns were used, the de
crease in taxable income Avould be 
associated Avith a decrease in exemj)-
tions. However, if total exemptions of 
taxable and nontaxable individuals are 
used, the decrease in taxable income is 
associated Avith the increase in exemp
tion—as it should be. The same approach 
applies to the use of total deductions of 
taxable and nontaxable individuals 
rather than those reported on taxable 
returns. 

Growth in poiJidation must also be 
taken into account because it is associ
ated Avith increases in the total number 
of taxable and nontaxable individuals 
and the number of exemptions. Thus, 
given the level of total AGI, an increase 
in the total number of individuals 
would mean lower AGI per individual, 
which could result in a shift of taxable 
individuals to the nontaxable category. 
Also, an increase in population auto-
maticaUy results in an increase in 
exemptions. 

Even vsdth no changes in total AGI, 
total exemptions, or total deductions, 
taxable income could change as a 
result of a redistribution of these 
factors among individuals. Thus, other 
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things being equal, a decrease in AGI 
of a nontaxable indiAddual coupled 
with an equal dollar increase in the 
AGI of a taxable individual results in 
no change in AGI but in an increase in 
taxable income. This means that con
ceptuaUy the general function for 
taxable income should include statistical 
measures that describe the joint distri
bution of individuals with respect to 
AGI, exemi^tions, and deductions. 

The equation used for the form of the 
function for taxable income does not 
assume a constant marginal rate or a 
constant elasticity for taxable income 
with respect to AGI. There is reason 
to believe that they may not be con
stants. For the taxable individual Avith 
given exemptions and constant deduc
tions or deductions approximately pro
portional to their AGI, the elasticity is 
inversely related to their AGI." The 
elasticity of taxable income with respect 
to AGI tends to decline for the taxable 
individual because his marginal rate of 
taxable income with respect to AGI is 
relatively constant whUe the ratio of 
his taxable income to his AGI tends to 
increase because of fixed exemptions. 
The elasticity also tends to drop off 
sharply in the range of incomes less 
than $15,000 for taxpayers who have 
four or fewer exemptions and whose 
deductions are approximately propor
tional to their AGI. 

The marginal rate of taxable income 
Avith respect to AGI was assumed not 
to be constant because it tends to 
increase as incomes increase and as 
individuals become taxable. SimUarly, 
the marginal rate for taxable income 
wUl tend to decrease as incomes de
crease and as individuals become non
taxable. Thus, in an aggregate equation 
that includes both taxable and non
taxable individuals, the marginal rate 
for taxable income with respect to 
AGI AviU tend to be positively correlated 
Avith AGI. 

The form of the equation used for 
taxable income implies that the elastic
ity of taxable income with respect to 
AGI is related inversely to per capita 

AGI and that the marginal rate is 
related 2)ositively to per capita AGI. 
The strength of these relations is 
determined by the data. 

We turn now to the question of 
relating taxable income to personal 
income rather than total AGI. The 
relation of taxable income to personal 
income can be obtained by simply 
using personal income and the recon-
cUiation items shown in table 1 instead 
of total AGI. The approach employed 
here is to relate taxable income directly 
to personal income and to test reconcU-
iation items in the function in order to 
see whether they yield any additional 
explanation to movements in taxable 
income. For purposes of comparison, 
regression results relating taxable in
come directly to total AGI are also 
shown in a later footnote. 

The equation used to relate taxable 
income to personal income Avas chosen 
on the basis of the above considera
tions, the manageabUity of the data, 
and experiments Avith alternative forms. 
I t is from Brown and Kruizenka." 
The equation is: 

where 
F7'/= taxable income of individ

uals, bUlions of doUars, 
ypj= personal income, biUions of 

doUars, 
£•= total personal exemiitions, 

bUlions of doUars, 
A''= total population, bUlions. 

In order to simplify the presentation, 
only empirically significant variables 
are shoAvn. The dots at the end of the 
equation indicate that the other varia
bles conceptuaUy considered above, 
such as personal deductions, were also 
included. The empirical results rele
vant to these other variables are 
briefiy reviewed at the end of the dis
cussion on taxable income. 

Equation (1) relates 1 minus taxable 
personal income as a proportion of 
total personal income to per capita 
personal income and to per capita total 

10. Data from the Statistics of Income for 1G63 sliow tlmt tho 
ratio of total personal deductions to AGI for taxable individ
uals varied between about 14 and 16 percent for individuals 
whose AGI was between $2,000 and $100,000. 

11. E. Gary Brown and Richard J. Ki-uizenka, "Income 
Sensitivity of o Personal Income Tax," Review of Economics 
and Statistics (August 1959), pp. 260-269. 

personal exemptions. The dependent 
variable, 1 minus the proportion of 
taxable income to personal income, is 
used in order to fix an upper limit of 
unity on the ratio of taxable income to 
personal income. If this were not done, 
projections might yield ratios showing 
taxable income greater than personal 
income. Total exemptions measure the 
dollar amount of exemptions for all 
individuals, taxable and nontaxable. 
Average exemptions reflect changes in 
the statutory exemption rate and, be
ginning in 194S, changes in the relative 
importance of persons 65 years of age 
and older.'^ 

The coefiicient with resj^ect to pev 
capita personal income, ai, measures 
the percent change in the proportion of 
nontaxable personal income per 1 per
cent change in average personal income. 
It shoidd be negative because an in
crease in average income decreases the 
percentage of nontaxable personal in
come or, stated in terms of its comple
ment, increases the percentage of tax
able income. The coefficient Avith respect 
to per capita total exemptions, a2, 
measures the percent change in non
taxable personal income per 1 percent 
change in average exemptions. It should 
be positive because an increase in 
average exemptions decreases the per
centage of taxable income. 

It Avas found that the results could 
be improved by including a "dummy" 
variable for 1958-65 in order to take 
account of the previously noted shift 
in total AGI relative to personal in
come. The estimate of equation (2) 
based on annual data for 1947-65 '̂  is: 

12. The series lor total exemptions was constructed as 
follows: For 1947, total population was multiplied by $500; 
beginning in 1948, population under 05 was multiplied by 
$600 and population 05 and over was multiplied by $1,200 to 
take account of tlieir eligibility for double exemptions. The 
scries does not talio account of double exemptions for blind 
persons, or children under 19 years old and students who 
earn income but receive more than one-half ot their support 
from their parents. 

13. Tho statistical results in logarithmic form are: 
Log C l - ^ ) = -.0852-.33601og('^) 

^ ^"> ' (.0140) \ Nj 
-f.3397 log('5')+.<"'82 iJss-Bi. 
(.0297) \^y (.0023) 

.R2=.987 d=2.37 S=.0028 
R' is tho coefllciont ot determination adjusted for degrees 

of freedom; d is the Durbin-Watson test statistic for serial 
correlation in tho residuals; and S is tho standard error ot 
tho equation in logarithms adjusted for degrees of freedom. 
The numbers in parentheses under the estimated coofflclents 
aro their respective estimated standard errors. 

Tho regression results ore shown in logarithmic form be
cause they were estimated in this form, and some of tho 
test statistics do not apply in the troiisformed values. 



December 1967 

.8219(1.0191)Vo5 

SUEVEY OF CUEEENT BUSINESS 39 

/Ypiy-^^yEy^ 

Dss-es is the dummy variable equal to 
" 1 in 1958-65 and zero in aU other 

years. This means that the constant 
term, is equal to 0.8219 for 1947-57, 
Avhen the dummy variable is zero and 
0.8376 (=.8219X1.0191) for 1958-65, 
Avhen the dummy variable is 1. 

*" The fit is very close (chart 11) and 
there is no significant serial correlation 
in the residuals. Except for 1959, the 
differences betAveen the actual and com
puted values are Avithin about $2 biUion. 
HoAvever, the equation tends to under-

* state declines in taxable income during 
recessions. The results, incidentaUy, are 
almost as good if the dummy variable 
is omitted. 

Other variables tried 

Several series measuring per cajjita 
personal deductions Avere also tried, 
but in each case the estimated coeffi
cient Avas numericaUy smaU and had 
the Avrong sign. Although none of the 
variants used Avas the conceptuaUy 
correct series for total deductions, the 
results strongly suggest that the effects 
of changes in deductions on taxable 
income cannot be statistically separated 
even if the ideal series Avere available. 
The problem is that deductions and 
income are too closely correlated to 
estimate their separate effects. A vari
able describing changes in the relative 
distribution of AGI Avas also tried, but 
its estimated coefficient Avas small and 
statisticaUy nonsignificant. 

In order to take account of the eft'ects 
of major reconcUitation terms betAveen 
personal income and total AGI, equa
tion (1) Avas also estimated using 
personal income minus transfer pay
ments (except mUitary retirement pay) 
rather than personal income. The re
sults Avere slightly j)oorer than AA'̂hen the 
dummy variable Avas excluded from 
equation (2). The use of average capital 
gains on the sale of capital assets Avas 
also tried and it too Avas not statistically 
significant. As might be expected, the 
statistical fit of eqviation (1) for 1947-
65 using total AGI is someAvhat better 

than Avhen personal income is used.'* 
For forecasting purposes, it is ob

viously ijreferable to have an equation 
in Avhich the estimated coefficients are 
stable over time. Equation (1) Avas 
fitted for the period 1929-65 in order 
to test the long-term stabUity of the 
estimated equation. The estimated co
efficients Avith respect to both average 
income and average exemptions ex
hibited slight but StatisticaUy signifi
cant positive trends for the three and 
one-half decades as a Avhole.'* The 
trends, hoAvever, are not significant 
Avhen the equations are fitted for the 
postAvar jDeriod only. That is, the secu
lar increases in the estimated coefficients 
betAveen 1947-65 are sUght and can be 
ignored for purposes of this article. I t 
might be added that the statistical 
results for 1929-65—including trend 
terms in the coefficients—are remark
ably good. Indeed, one of the more in
teresting statistical results presented in 
this paper is that one comparatively 
simple equation fits the data so Avell, 
particularly Avhen Ave consider the 
number of statutory and other changes 
that have affected taxable income over 
the 36-year period. 

Tax liabilities 
Given the amount of total taxable 

income reported on tax returns, tax 
liabilities as shown in the Statistics of 
Income are determined by the statu
tory rate schedule and the distribution 
of taxable income by tax rate class. 
The equation used here to estimate 
tax UabUities is, of necessity, a sim
plification. It relates total tax liabilities 

14. Tho statistical results based on total AGI , YACI, 
logarithmic form arc: 

- < - ^ , ) = . 1357-.4325 l o g ( ^ ^ ) -(-. 3498 l o g ( ^ ) • 

(.0094) (.0314) 

i?2=.992 (2=2.33 S=.0031 

15. Thoostiraatod equation in logaritlimic form tor taxable 
inconie for 1929-05 biiscd on personal income with oi and ai as 
linear functions ot time and including a dummy variable, 
Da-ts, for the war years, is; 

T n „ / l ^Tl - \_ , , , „ (.2138-f.0031«. „ /KpiA 

^"s (i-y;;;--"*"-(.oi33)(.ooo6) '°s {ir) 
, (.2103-I-.003M), / E\ 

+ (.0161) (.0007) '"^ V i v ; + - 0 2 W ^ « - « 
JJ!=.996 (1=1.68 S=.O053 

Attempts to explain tho trends in the estimated cociricicnt 
suggest that they may bo due, at least in part , to the omission 
of personal deductions as an explanatory variable. As has 
already been noted, even it the ideal series were available, its 
ellect could probably not bo statistically separated from the 
ellcct of personal Income because of multicollinearity. Data 
for total exemptions for 1929-48 aro from Bi-own and Krul-
zonka,oj) cit., p . 264, table 1. 

to the lowest bracket rate in the tax 
schedule and to total taxable income. 
That is, 

(3) L^boV^Y^l 
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where 
i = t a x UabUities (after credits), 

bUlions of doUars, 
r=lowest bracket rate in the 

tax schedule, percent, 
F r /= taxable income, biUions of 

doUars. 
The lowest bracket rate, r (the poUcy 

variable), is used to represent the en
tire statutory rate schedule. The elas
ticity of total UabUities with respect 
to the rate, 61, is constrained to equal 
unity so that a given percentage change 
in the rate results in the same percent
age change in UabUities. This is equiva
lent to multipl3dng each of the sched
uled rates by the same percentage. 

The coefiicient, 62, is the elasticity of 
tax UabUities with respect to taxable 
income and shows the percent change 
in UabUities per 1 percent change in 
taxable income. I t reflects the effect of 
the progressivity of the tax schedule on 
tax liabilities. However, it also reflects 
changes in the number of taxable re
turns and any other explanatory factors 
whose changes are correlated with tax
able income. The coefficient 60 repre
sents the effects of all other factors that 
remained constant during the period 
studied. The reasons for not including 
these other determinants in the liabil
ities equation are explicitly discussed 
under the statistical results. In the 
general case when changes in rates are 
not proportional by tax bracket, new 
values of 60 and 62 must be obtained. 
One method of obtaining these coef
ficients is iUustrated later by our 
estimates under the 1965 tax schedule. 

Turning to the statistical analysis— 
there is conceptually a different tax 
UabUities equation for each of the tax 
schedules for individual income taxes 
during the period studied. Nevertheless, 
it is convenient to combine the 1954 and 
earlier postwar schedules into one 
equation and to combine the 1964 and 
1965 tax schedules into a second equa
tion. These two equations are discussed 
in turn. 

I t was shown earlier (chart 9) that 
the statutory tax rates were changed 
every year or two between 1947 and 
1953 and that the 1954 schedule was 
the only one in effect for any number 
of years, from 1954 to 1963. This means 
that there was not enough experience 

under the earlier tax schedules to 
estimate both 60 and 62 in equation 
(3)." The approach used here is to 
employ "dummy variables," which 
separate the effects on UabUities of 
changes in the statutory tax rates from 
those that occur automaticaUy as a 
result of changes in taxable income. 
This use of dummy variables can be 
explained more clearly in terms of the 
actual statistical results. 

Equation (3) was fitted to data for 
1947-63 employing a dummy variable 
for each tax schedule except the one in 
effect during 1948-49. The schedule for 
1948-49 was used as the "base" because 
it yielded the best residts. The esti
mated equation'' is: 

(4) 
-.9955 

i47-63= 1.2534 r Y-^r (1.0224)°47 
(1.0212)°5o (.9741)̂ 51 

(.9482)̂ 52-53 (.9432)°54-63. 

The dummy variables, Z?*, are equal 
to 1 for the years sho\vn in the super
script and zero for aU other years. They 
show how the constant term, 6<„ was 
changed for each of the tax schedules. 
Thus, for the period 1954-63, when a 
single tax schedule was in effect, the 
dummy variable for that period, X>s4-63, 
is set equal to 1 and aU of the other 
dummy variables are set equal to zero. 
Carrying this a step further, the con
stant term (1.2534) in equation (4) is 
then multiplied by the base of the 
dummy variable for 1954 (0.9432), and 
the product (1.1822) is. the estimate of 
ho for the 1954-63 tax schedule. That 
is, the UabUities equation for 1954-63 
reduces to: 

(5) U :i.i822r r ; 

The dummy variables for the other 
tax schedules are simUarly interpreted. 
For the rate schedule in effect in 1948-
49, the dummy variables are aU equal 
to zero so that the estimated value 
of 60 under this schedule is 1.2534. 

16. I t should also be noted that income splitting began 
in 1948 so that tho relation between tho initial bracket rate 
and tho ofleotivo tax rate in 1947 was markedly different than 
for other years studied. 

17. Tho statistical results in logarithmic form aro: 
Log i - l o g r=.0981-|-.9955 log Yn 

(.0096) 
+.0090 Z)474-.0O91 Uso-.OIW Xlj,. 

(.0020) (.0029) (.0031) 
-.02312)s2-ij-.02S4 Dji-oj 
(.0029) (.0037) 

Si=.999 (i=3.03 S=.0Q24 

The estimated elasticity of tax Ua
bUities Avith respect to taxable income 
is about unity (0.9955). The progres
sivity of the 1954 schedule, the only 
one for which there are more than 
two observations, had no apparent 
impact on the aggregate relation. As 
was already noted, there are too few-
observations under the other schedules 
to draw any conclusions. 

The tax UabUities equation, equation 
(4), is essentiaUy a compact description 
of the aggregate relation between tax 
liabilities and taxable income under 
the different postwar income tax sched
ules during the period in which they 
were in effect. The equation shows the 
response of UabiUties to taxable income 
under the 1954 tax schedule given the 
levels and distribution of taxable in
come that prevaUed in 1954-63. It 
woidd be inappropriate to use the equa
tion to estimate what UabUities would 
have been in, for example, 1947-53 if 
the 1954 tax schedule had been in 
effect during those years. 

In the 1964 and 1965 tax schedules, 
the previously noted division of the 
initial tax brackets under the earlier 
postwar tax schedules into four brackets 
suggests a likely change in the value 
of 62. That is, the increased progres
sivity at the lower end of the tax 
schedule may have a significant effect 
on the aggregate relation. 

There has not been enough experi
ence under the 1965 tax schedule to 
estimate the two parameters in equation 
(3) from actual data. Currently, data 
on UabUities and taxable income are 
avaUable only for 1965. Joseph A. 
Pechman has simulated a series of 
observations under the 1965 tax sched
ide that can be used together with the 
actual observation for 1965 to "esti
mate" the coefficients.'* 

The UabUities equation for the 1965 
tax rate schedule was estimated in two 
steps. It was fitted first to Pechman's 

18. Pechman simulated (among otlior things) yearly projec
tions of tax liabilities and taxable income under the 1965 rate 
schedule. The simulations aro for 1965-85 and aro based on 
four assumed growth rates of "ordinary" income (1,2,3, and 
4 percent) and three assvuncd exemption rates. Pecliman 
also assumed no change in the relative distribution of income 
and a constant relation between the number of joint returns 
and other returns. Pechman's highest assumed rate ot 
growth (4 percent) is lower than the actual rate of growth 
during 1965 and 1966. Seo Joseph A. Pechman, "A New Tax 
Model for Revenue Estimating" (The Brookings Institution, 
1965). 



December 1967 SUEVEY OF CUEEENT BUSINESS 41 

simulations, which show yearly obser
vations for tax UabUities and taxable 
income for different assumed rates of 
growth. This yielded an estimate of 62, 
the elasticity of tax UabiUties with re
spect to taxable income. Given this 
estimate of l!>i and its constrained value 
(unity), the constant term was ob
tained using the actual 1965 data on 
UabUities and taxable income, as re
ported in the Statistics of Income. The 
resulting equation for tax UabiUties (after 
credits) for the 1965 tax schedule '® is: 

(6) L,,= .6930rYri'-^'*\ 

Although the fit is very close, there is 
a good deal of serial correlation in the 
residuals. Alternative forms were tried, 
but the results were no better. The very 
close fit of equation (6) indicates that 
the form used is at least a very close 
approximation. 

Equation (6) was assumed to apply 
alsp to 1964, except for a change in the 
constant term. That is, it was assumed 
that the impUed elasticity, 62, for the 
1964 schedule is the same as for the 1965 
schedule and that a dummy variable, 
Z?64, can be used to adjust 60 to its 
1964 level. The equation pertaining to 
1964 is obviously very weak and should 
be used cautiously. The estimated Ua
bUities equation for both the 1964 and 
the 1965 schedule is: 

(7) ia4.65= .6930i.94A2)%rYTi'-''''. 

It should be pointed out that the 
seemingly close fits (high B"^) obtained 
in this section have to be qualified 
because of the method used to fit the 
UabUities equations. The UabUities equa
tion for 1947-63 includes a number of 
dummy variables in order to take ac
count of changes in income tax schedules 

19. The following are the statistical results in logarithmic 
form for tax liabilities (before credits) using Pechman's 
simulated values for 1965-70 to estimate the elasticity ot 
liabilities with respect to taxable income and actual data for 
1965 to estimate the constant term: 

Log L-log r=-.1593-l-1.1245 log YTI. 
(.0033) 

E2=.999 d=.98 S = .0OO7 

The test statistics pertain to the fit ot the equation to 
Peehman's simulated observations—that is, before the ad
justment of the constant term to actual 1965 values. The 
constant term obtained directly from Pechman's simulated 
observations was 0.6860, which compares closely to the 
constant term (0.6930), based on actual 1965 data. The con
stant term was adjusted to actual data tor tax liabilities after 
credits whereas Pechman's simulations aro for tax liabilities 
before credits. Tax credits in 1965 totaled $0.6 billion, only 
about 1 percent ot liabilities after credits. 

during - those years. When a dummy 
variable is used for a single year, it 
forces the computed value to equal the 
actual value for that year. The same is 
true where the liabilities equation for 
1964-65 is applied to 1964 and 1965 
because a dummy variable was used for 
1964 and the constant term was esti
mated by equating actual and com
puted values in 1965. 

Federal personal income taxes 
NIA Federal personal income taxes 

measure taxes when they are paid 
rather than the tax UabUities. The NIA 
series used here. Federal personal in
come taxes (less refunds), include with
held and nonwithheld tax payments 
on current-year UabUities and net 
yearend settlements, which are the 
differences between overpayments and 
refunds on the previous year's Uabilities. 
The difference in timing between the 
NIA payments series and the Statistics 
of Income UabiUties series is reflected 
in net yearend settlements. 

The function for Federal personal 
income taxes relates tax payments to 
current-year UabUities and uses a simple 
hypothesis to explain net yearend 
settlements. The hypothesis is that 
taxpayers estimate their quarterly dec
larations for, say, 1960 on the basis of 
their UabUities in 1959 and that this 
essentiaUy determines net yearend 
settlements in 1961. This hypothesis is 
incorporated in the equation as the 
ratio of UabUities in year t - l to UabUi
ties in year t-2. A ratio was used in 
order to avoid statistical problems 
associated with high intercorrelation 
among current and lagged values of 
the UabiUties series. The statutory-
withholding rate can also affect pay
ments for current-year liabilities and 
net yearend settlements. However, for 
empirical reasons discussed below, this 
variable is not included in the equation. 

There is no conceptual basis for 
choosing the form of the equation. The 
approach here was to choose a form 
that was simple to estimate and that 
would not introduce longrun trends in 
the overall tax parameters.^° 

20. For example, a linear equation for personal income 
b 

tax payments, R=a-i-bL, implies an elasticity equal to "̂  
j^+b 

Since a is negative and b is positive, the elasticity is greater 
than unity and approaches unity as L Increases. 

The equation used to estimate Federal 
personal income tax receipts is: 

(8) Rt=Co L, •Xfe) 
where 

i2=Federal personal income tax 
payments (less refunds), 
biUions of doUars, 

L=Statistics of Income individ
ual income tax UabUities 
(after credits), bUlions of 
doUars. 

The constant term, Co, reflects the 
difference in scope between NIA Fed
eral personal income tax receipts and 
Statistics of Income tax UabUities, which 
was discussed in the earlier section on 
trends. The second term in the equation 
reflects current-year UabUities. Since 
withheld taxes and quarterly declara
tions for current-year UabUities together 
usuaUy account for nearly aU Federal 
personal income tax payments, the 
elasticity, Ci, should be close to unity. 

As was discussed above, the final term 
in the equation is intended to capture 
net yearend settlements. Its coefficient 
should be positive. The omission of 
terms for UabiUties before year t-2 
assumes that net yearend settlements 
are for UabUities in the immediately 
preceding year; settlements for earUer 
years are treated as if they occur 
randomly.^' 

We now turn to the statistical analy
sis, where preliminary investigation of 
the data indicated that the empirical 
results would be improved by inclutUng 
dummy variables for both 1948 and 
1964. In both years, statutory decreases 
in the withholcUng rate affected the 
relation of payments to UabUities. 

In estimating equation (8), the elas
ticity of payments -with respect to 
current UabUities, Ci, was constrained 
to equal unity in order to simplify the 
later analysis of the marginal tax rate. 
Unconstrained, the estimated value of 
the elasticity was 0.99. 

21- The equation for Federal personal income tax payments 
Oess refunds) might be developed more formally by using the 
definition of tho MIA series. That is, individual equations 
might be constructed for witlihold taxes, for nonwithheld 
taxes on current-year liabilities and for net yearend settle
ments; these could then be reduced to a single equation 
relating payments to current and past liabilities. This ap
proach was rejected because it yields either a complicated 
nonlinear form or a simple linear form with undesirable 
implications tor the tax parameters. (Seo footnote 20.) 
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The regression equation for Federal 
personal income tax receipts fitted to 
data for 1947-65 ^̂  is: 

^ j (1.1215)?8 

(.9406)^. 
The fit is very close (chart 11)— 

which is not surprising since current 
UabUities account for most of NIA pay
ments. The dummy variables are in
terpreted in the same Avay as those used 
previously in the UabUities equation. 

The constant term, 1.0270, indicates 
tha t the scope of the N I A payments 
series averaged about 3 percent more 
than tax UabUities. This is about the 
expected figure. The estimated co
efficient m t h respect to the final term 
says tha t a 10 percent increase in 
UabUities in year t - l relative to year 
t - 2 yields a 1.2 percent rise in pay
ments because of positive net yearend 
settlements. 

The current ^vithholding• rate and 
changes in the withholding rate were 
also tried, bu t they were not statisti
cally significant. Further analysis of the 
data suggests tha t taxpayers tend to 
adjust their quarterly declarations to 
changes in Avithholdings within the 
period of a year. For this reason, we 
expect equation (9) to continue to 

22. The statistical results in logarithmic form are: 
Log R-\og i=.0116-l-.]246 (log i i - i - l o g £1-2). 

(.0610) 
-f.0498 I>js-.02e0 Dt, 

(.0124) (.0122) _ 
1{''=.5SS (i=2.48 S=.0119 

Note: It' and d apply to the residuals for (log iJ—log L). 

•niiimBiiiiiiiHiiiiiiiiiMTmiiM CHART 12 

Federal Personal Income Tax Payments 
Less Refunds —Actual and Computed 
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apply even after the introduction of 
graduated withholding rates in 1966. 

Combined results 

As the introduction pointed out, one 
of the major purposes of estimating 
the tax equations is to predict Federal 
personal income tax receipts directly 
from personal income, tha t is, to relate 
taxes and income Avithin the framework 
of the national income and product 
accounts. This means employing equa
tion (2) to estimate taxable income 
from personal income equation, (4) or 
(7) to estimate tax UabUities using the 
estimated taxable income, and equation 

.(9) to estimate Federal personal income 
taxes (less refunds) using the estimated 
tax liabilities. ̂ ^ 

Chart 12 shows actual and computed 
values for Federal personal income taxes 
for 1947-65. The computed values are 
based on the three component equations 
using actual data for personal income, 
population, and the policy variables. 
The fit is very close. Except for 1950, 
the difference is ahvays within $1 billion. 
The overall goodness of fit is mainly a 
test of combining the estimated equa
tions for taxable income (equation 2) 
and tax payments (equation 9) because 
of the large number of dummy variables 
used in fitting the tax liabilities equa
tions. 

Billion $ 

60 

40 

20 

(Based oh Equations , 2 , 4/ 7 & 9) 

Computed -

December 1967 

The ta.x equations were also used to 
predict Federal personal income taxes 
in 1966 on the basis of actual data for 
personal income, population, and the 
policy variables. I t is an esjjeciaUy 
difficult year to predict because of the 
effects of the Eevenue Act of 1966. One 
of the key provisions of the Act was the 
introduction, in May 1966, of graduated 
withholding of individual income taxes. 
The estimated equation for NIA tax 
payments, equation (9), does not ac
count for this additional contribution to 
tax payments in that year. Th\is, the 
predicted value of Federal personal 
income taxes based on the three esti
mated equations should be below the 
actual reported figure. 

Based on our equations, jiredicted 
Federal jjersonal income tax receipts 
(less refunds) in 1966 was $57.0 billion, 
as compared with the actual figure of 
$58.6 biUion. Of the $1.6 biUion differ
ence, i)erhaps as much as $1.5 biUion 
can be accounted for by the introduc
tion of graduated withholding rates. 
SunUar comparisons could not be made 
for taxable income and tax liabilities 
because of the actual data for 1966 were 
not avaUable at the time this article 
was completed. 

Estimated Marginal Tax Rate and Tax Elasticity 

In this section, the estimated equa
tions are employed in order to show 
the automatic responsiveness of Federal 
personal income tax receipts to changes 
in income under the 1965 income tax 
schedule and to compare it with the 
automatic responsiveness under the 
1954 and earlier postwar schedules. As 
was pointed put in the above section 
on summary measures, the responsive
ness is measured by both the marginal 
tax rate and the tax elasticity. 

The marginal tax rate and the tax 
elasticity are discussed in turn. They 
are analyzed in terms of their respec
tive components: the marginal rate 

I I I 11 11 11. I I I j _ J_JL 
1947 4 9 51 5 3 5 5 5 7 5 9 61 63 65 
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23. Alternatively, tlio three equations might bo reduced to 
one equation by suitable substitution. However, the "re
duced form" is extroracly cumbersome because ot tlio form of 
the equation for taxable income. 

(elasticity) of taxable income with 
respect to personal income, the marginal 
ra te (elasticity) of UabUities with re
spect to taxable income, and the 
marginal rate (elasticity) of tax pay
ments with respect to tax UabUities. 
The approach is to discuss the annual 
estimates for the postwar years and to 
report the underlying equations used 
to compute these estimates in the 
footnotes. 

Marginal tax rate 

The marginal ra te for Federal per
sonal income tax payments with respect 

to personal income, . . „ > is the product 

of (1) the marginal rate of taxable in
come vnth respect to personal income, 

> (2) the marginal rate of individual ^Yri 
^Y, 
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income tax liabilities with respect to 

taxable income, .̂ „̂- , and (3) the mar-
OX Tl 

ginal rate of tax payments with respect 
to tax Uabilities, ;p= • 

That is, r̂̂ fĵ ' ' oYi 

The overaU marginal rate of Federal 
personal income tax receipts vnth re
spect to i^ersonal income in 1965 was 
14.5 percent; a $1 biUion change in 
personal income resulted in a $145 
mUUon change in Federal personal 
income tax receipts (column 4, table 
3). This was only slightly lower than 
the marginal tax rate between 1954 
and 1963 under the tax schedule; it 
varied between 14 and 15 percent under 
the 1954 schedule. The marginal tax 
rate under the earlier postwar schedules 
varied between 12 percent (1949) and 
16 percent (1952). These schedules and 
the 1964 schedule were in effect for 
only 1 or 2 years. 

We see that the marginal rate of 
taxable income with respect to personal 
income was about 65 percent in 1965 
(column 1, table 3). It exhibited the 
most interesting behavior among the 
three component marginal rates. The 
marginal rate for taxable income is 
positively related to per cajjita personal 
income, and as a result, it increased as 
the economy expanded. However, the 
added countercyclical effect on con
sumer after-tax income was small. In 
the 1948-49 recession, for example, the 
decreases in the marginal rate from 0.572 

24. The equation for the marginal rate of taxable income 
with respect to personal income implied by equation (2) is: 

5 ^ ; = l - . 5 4 5 7 ( 1 . 0 1 9 1 ) . « - „ ( ^ ' ) ( I ) • 

The equation for tho marginal rate tor tax liabilities with 
respect to taxable income differs for each of the tax schedules 
in eftcct during the postwar years. The marginal rates im" 
plied by equation (4) for tho schedules between 1947 and 
1963 are summarized by tho following equation: 

(^)i7-ii3=1.2220(1.0224)B«(1.0212)Oio 

(.9741) D5,(.9482) Ojj-53(.9432) DS,-I3. 
(To simplify tlio computations, the estimated coollieient 
witli respect to taxable income (.9954) in equation (4) was 
rounded to unity and tho constant term was reduced from 
1.2534 to 1.2220 to take account of tho diffcronce.) Tho cqua. 
tion lor tho marginal rate for tax liabilities with respect to 
taxable income implied by equation (7) for tho 1964 and 
1965 schedules is: 

( a ^ . ) « - . r - " « 3 ( . 9 4 4 2 ) . „ . r r i i f « . 

The equation for the marginal rate for personal income 
tax payments with respect to curr«ii(-year liabilities implied 
by equation (9) is: 

afi . ._ . / / . ,_ , \ , i2«. 

W 
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to 0.567 resulted in only a $10 million 
increase in personal disposable income 
above what it would have been if the 
marginal rate had remained constant. 
It should be added that on an annual 
basis we cannot get "pure" recession 
effects because the postwar recessions 
have been very short. 

Tlie ])ositive relation between the 
marginal rate of taxable income and 
per capita personal income was not 
very significant even over the postwar 
period as a whole. The marginal rate 
of taxable income with respect to 
personal income was 8 percentage 
points larger in 1965 than in 1948, 
the year the $600 exemption rate went 
into effect. The larger marginal rate 
added less than $1 bUlion to Federal 
personal income tax payments in 1965, 
based on the marginal rate of tax 
liabilities and the increase in personal 
income ($40 biUion) in 1965. 

The marginal rate of individual in
come tax UabUities with respect to tax
able income was about 22 percent in 
1965 under the 1965 tax schedule (col
umn 2, table 3). I t was only a little more 
than 1 percentage point below the rate 
under the 1954 tax schedule: The mar
ginal rate of tax UabUities with respect 
to taxable income was constant—about 
23 percent—between 1954 and 1963. 
The change in the marginal rate for 
UabUities between 1963 and 1965 re
flects the lower rates in the 1965 sched
ide and an increase in the absolute 
distribution of taxable income.^^ 

The marginal rate of UabUities with 
respect to taxable income varied be
tween 20 and 26 percent from 1947 to 
1953. But again, it should be underlined 
that these schedules were in effect only 
for a year or two and that the experi
ence was too brief to draw any firm 
conclusions. The same qualification is 
equally true for the 1964 figure. 

= 1.0270(1.1215)o« (.9406)0, 

25. Tho dillercnco in tho marginal rates for liabilities 
computed under tho 1954 and 1065 tax schedules also reflects 
tho method used to estimate liabilities equation (6) for tlie 
1965 schedule. I t will be recalled that the elasticity in the 
equation was estimated using Pechman's simulated observa
tions under the 1965 schedule and that the constant term 
obtained from Pecliman's data was adjusted to tho actual 
1965 data. Tho adjustment ot the constant term was, in fact, 
very small (footnote 19) and within tho standard error of the 
coofllcient. Tho smallness ot this adjustmoiit and the ex
tremely good prediction for 1966 using equation (6) indicates 
that it is probably a good description ot reality. At any rate, 
the lilfoly error because of the method used to estimate equa
tion (0) would probably not affect the general conclusions 
in ttio text. 
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The marginal rate of Federal persona 
income tax payments with respect to 
tax UabUities was about the same in 
1965 as during 1954-63, except for 
smaU year-to-year variations (column 
3, table 3). This component generaUy 
shows the largest annual movements 
because it is affected by changes in 
net yearend settlements. The drop in 
1964, for example, reflects the under-
withholding of taxes in that year.^^ 

26. I t is perhaps useful to employ this 1964 experience in. 
order to illustrate tho m.eaning ot the dummy variable with 
respect to the marginal tax rate and tax elasticity. When the 
marginal rate for payments with respect to liabilities, includ
ing tho contribution of tho dummy variable, is calculated, 
it says in effect that tlio marginal rate was lower in 1964 be
cause of an "unusual" factor—namely, the underwithholding 
of tax payments. It, on the other hand, we wanted to know 
what the marginal rate would have been it payments had not 
been underwithheld, tho marginal rate would be computed 
omitting the contribution of tho dummy variable. 

When a dummy variable is fitted for only 1 year, the 
coodicient reflects the random error in the equation for that 
year. The assumption is made that the error is small com
pared with the contribution of tho unusual factor. This 
statistical problem docs not arise when a dummy variable 
is used tor a period of years as in the equation for taxable 
income. 

Table 3.—Marginal Rates of Federal Per
sonal I n c o m e Taxes (Less Refunds) W i t h 
Respect t o Personal Inconie and Comi>o-
n e n t Marginal Rates , 1947-65 

Year 

1947 
1948 
1949 
1950 

1951 
1952. 
1953 
1954. 
1955 

1956 
1957 
1958 
1959 
1960 

1961 
1962 -
1963 
1964 
1965 

Marginal rates 

(Percent) 

(1) 

aYTii 
aVrr 

0.598 
.572 
.567 
.578 

.592 

.598 

.603 

.602 

.60S 

.615 

.619 

.613 

.619 

.622 

.625 

.630 

.635 

.641 

.649 

(2) 

aL2 
avTi 

0.238 
.203 
.203 
.217 

.243 

.257 

.257 

.231 

.231 

.231 

.231 

.231 

.231 

.231 

.231 

.231 

.231 

.219 

.217 

(3) 

aR3 
aL 

1.020 
1.169 
1.001 
1.020 

1.058 
1.063 
1.045 
1.034 
1.015 

1.041 
1.040 
1.033 
1.027 
1.043 

1.030 
1.036 
1.035 
.975 

1.025 

(4) 

a R i 
a v p i 

0.145 
.136 
.115 
.128 

.152 

.164 

.162 

.143 

.142 

.148 

.148 

.146 

.147 

.150 

.148 

.151 

.151 

.137 

.145 

. aYri 
QYpi 'S the marginal rate ot taxable income with respect 

to personal income, based on the equation in foot
note 24. 

aL 
5Y7T 'S tho marginal rate of tax liabilities (after credits) 

with respect to taxable income, based 'on tho 
equation in footnote 24. 

3. a B 
bL is tho marginal rate of Federal poisonal income tax 

payments (less refunds)with respect to tax liabilities 
(after credits), based on tho equation iu footnote 24. 

aYpi 'S "^o marginal rate ot Federal personal income tax 
payments (less refunds) with respect to personal 
income, based on the product ot tho three compo
nent marginal rates. 

4. a E 
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I t was pointed out above that the 
automatic growth in the marginal rate 
of taxable income in itself has had only 
a smaU impact on the overaU marginal 
tax rate over the postwar years. Under 
the 1954 schedule, the marginal tax 
rate was constant despite the sub
stantial gi'owth in taxable income. 
Under the 1965 schedule, the marginal 
rate of UabiUties is positively related 
to taxable income (footnote 24) so that 
we can expect the automatic g/owth of 
the overaU marginal tax rate to be 
larger under the 1965 schedule than it 
was imder the 1954 schedule—given 
the same rate of growth of personal 
income. The difference, however, wUl 
probably be very smaU.̂ '̂  

The major statistical findings for the 
marginal tax rate and their implica
tions can now be summarized. The 
marginal rate of Federal personal in
come tax receipts with respect to per
sonal income was not greatly different 
in • 1965 under the 1965 tax schedule 
than it was during 1954-63 under the 
1954 schedi.de. This reflects a small 
automatic increase in the marginal rate 
of taxable income with respect to per
sonal income that was offset by an 
equaUy smaU decline in the marginal 
rate of tax UabUities with respect to 
taxable income under the 1965 schedtde. 
The overaU marginal tax rate is posi
tively related to per capita personal 
income, somewhat more so under the 
1965 schedule than it was under the 
1954 schedule. However, the difference 
between actual tax yields and the 
yields that would have existed if the 
marginal tax rate were constant has 
been and remains smaU for purposes of 
fiscal policy. These statistical findings 
imply that Federal personal income taxes 
as an automatic fiscal stabUizer are 
about the same under the 1965 tax 
schedule as they were under the 1954 
schedule.^* 

27. If we assume a 6 percent aimual rate ol growth in 
personal Income, which is more than in 1947-65, and a 1.5 
percent annual rate of growth in population on tho basis ot 
projections made by the Bureau of the Census, the overall 
marginal tax rate will grow about 0.2 percentage points per 
year or 1 percentage point after 5 years. 
"28. Theoretically, the marginal tax rates used to compare 

taxes as automatic fiscal stabilizers ot real output should bo 
measured in constant prices (seo footnote 7). Although the 
marginal tax rates presented in this article are measured In 
current prices, they are within rounding errors ot those 
measured In constant consumer prices. 

Tax elasticity 

The elasticity of Federal personal 
income tax receipts with respect to 
personal income, «ji,r_pj, is the product 
of (1) the elasticity of taxable income 
with respect to personal income, 
^ryj.rpj, (2) the elasticity of tax UabUi
ties with respect to taxable income, 
eL.Ytjtj, and (3) the elasticity of Federal 
personal income tax receipts with re
spect to UabUities, eB,r,.̂ ^ That is: 

The overaU elasticity of Federal 
personal income tax payments with 
respect to personal income in 1965 was 
1.55; that is, a 1 percent change in 
personal income yielded a 1.55 percent 
change in personal income taxes (col
umn 4, table 4). In 1963, under the 
1954 schedule, the overaU tax elasticity 
was 1.41—14 percentage points below 
the 1965 figure. This difference reflects 
two offsetting changes: a rise in the 
elasticity of tax UabUities with respect 
to taxable income under the 1965 tax 
schedule—from 1.00 to 1.13—and an 
automatic decline in the elasticity of 
taxable income with respect to personal 
income, from 1.41 to 1.38. The partial 
explanation suggested in the econo
metrics section for the rise in the 
elasticity for tax UabUities with respect 
to taxable income was the division of the 
initial tax bracket in the 1954 schedule 
into four brackets in the 1965 schedule. 
At any rate, if the unitary elasticity of 
tax UabUities with respect to taxable 
income under the 1954 schedule had 
also prevaUed in 1965, the overaU tax 
elasticity would have been 1.38 instead 
of 1.55. 

The elasticity of taxable income with 
respect to personal income (column 1, 

29. Tho equation for the elasticity ot taxable income with 
respect to personal income implied by equation (2) is: 

l-(1.0191)D5,.,s(.5457) ( ^ ' y 
«i'i,-.i 'pr=-

( YPI\ -.SSM / E\ •"" 
i f ) (W 

Tho elasticity ot tax liabilities with respect to taxable 
income implied by equation (4) for 1947-63 and by equation 
(7) for 1964-65 are, respectively: 

(ei..l'17)<7-«3=1.0000 
(ei.vi7)«<-ti= 1.1245. 

(The estimated value of the elasticity in equation (4) was 
0.9956, which was rounded in the text to unity.) 

Tho elasticity ot Federal personal income tax receipts with 
respect to current year liabilities implied by equation (9) is: 

CH, 1=1.0000. 

table 4) exhibited the most interesting 
behavior among the components. In 
fact, except for 1964, all of the postwar 
movement in the overall tax elasticity 
resulted from changes in the elasticity 
for taxable income. The elasticity for 
taxable income rose from 1.52 in 1947 
to 1.61 in 1948, the year that the 
personal exemption rate was increased, 
and then declined to 1.38 in 1965. 
This decUne from 1948 was automatic 
in that it reflected the postwar rise in 
per capita personal income. 

According to our estimates, the 
elasticity of tax UabiUties with respect 
to taxable income was equal to unity 
from 1947 to 1963 and, as was already 
noted, increased to about 1.13 during 
1965 (column 3, table 4). The last 
component, the elasticity of Federal 
personal income tax payments with 
respect to tax liabilities, was con
strained to equal unity (column 3, 
table 4) for the reasons given in the 
section on econometric analysis. 

The extrapolations discussed above 
for the marginal tax rate were not 
carried out for the tax elasticity be
cause its relation to changes in per 

Table 4.—Elasticities of Federal Personal 
Inconie Taxes (Less Refunds) With Re
spect to Personal I n c o m e and C o m p o n e n t 
Elasticit ies, 1947-65 

Year 

1947 .— 
1948 
1949 
1960 

1951 
1952 
1953 
1954 
1955 

1956 
1957 
1958 
1959 
1960 

1961 
1962 
1963 
1964 
1965 

Elasticities 

(1) 

" V 7 . ' > x ' 

1.517 
1.009 
1.629 
1.585 

1.536 
1.515 
1.499 
1.504 
1.483 

1.464 
1.452 
1.468 
1.453 
1.444 

1.437 
1.422 
1.411 
1.396 
1.377 

(2) 

eL.r„' 

1.000 
1.000 
l.OOO 
1.000 

1.000 
1.000 
1.000 
l.OOO 
1.000 

l.OOO 
1.000 
1.000 
1.000 
1.000 

1.000 
1.000 
1.000 
1.125 
1.125 

(3) 

CR. L' 

1.000 
1.000 
1.000 
1.000 

1.000 
1.000 
1.000 
1.000 
1.000 

1.000 
1.000 
1.000 
l.OOO 
1.000 

l.OOO 
1.000 
1.000 
1.000 
1.000 

(4) 

e«.r„* 

1.517 
1.609 
1.629 
1.585 

1.536 
1.515 
1.499 
1.504 
1.483 

1.464 
1.452 
1.468 
1.453 
1.444 

1.437 
1.422 
1.411 
1.570 
1.549 

1. er„_ Ypj is the elasticity ot taxable income with respect 
to personal income, based on the equation in 
footnote 29. 

2. Ci, r „ is the elasticity of tax liabilities (after credits) 
with respect to taxable income, based on the 
equation in footnote 29. 

3. e«, I is the elasticity ot Federal personal income tax 
payments (loss refunds) with respect to tax 
liabilities (after credits), based on the equation 
in lootnote 29. 

4. c«, i-„ is tho elasticity of Federal personal income tax 
payments (less refunds) with respect to per 
sonal income, based on the product of the three 
components elasticities. 
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capita personal income was unchanged 
under the 1965 tax schedule. That is, 
if the rates of growth in personal income 
and population continue in the 
neighborhood of those experienced dur
ing 1947-65, the decUne in the overaU 
tax elasticity wUl be about the same as 
those experienced in the postwar 
years—^roughly 1 percentage point per 
year. 

The major statistical findings for the 
tax elasticity and their impUcations can 
now be summarized. The elasticity of 
Federal personal income tax receipts 
with respect to personal income was 
1.55 iii 1965 under the 1965 tax sched
ule, as compared with 1.41 in 1963 
under the 1954 tax schedule. The 
elasticity is inversely related to per 
capita personal income because of the 
inverse relation between the component 
elasticity for taxable income and aver
age personal income. As a result, it 
trended downward between 1948 and 
1963 because of the growth in per 
capita personal income. The overaU 
tax elasticity under the 1965 schedule 
can be expected to continue to trend 
downward from its higher 1965 level as 
per capita personal income grows. 

As was pointed out in the section 
on summary measures, the tax elastic
ity cannot be used by itself to compare 
different tax schedules as automatic 
fiscal stabUizers with respect to price 
changes; it is also necessary to take 
account of the level of real tax receipts 
under the different schedules. These 
levels reflect the change in the statu
tory tax rates and the indirect effect 
of the tax schedules on income and 
prices. I t would require an econometric 
model of the U.S. economy to separate 
the change in tax yields resulting from 
the change in the rate structure at a 
given level of income from the change 
in tax yields resulting from the change 
in income brought about by the new 
rate structure. 

The approach used here is to simply 
compare 1963, the last year the 1954 
schedule was in effect, and 1965; this 
comparison reflects changes in the level 
and distribution of income as well as 
changes in the tax rate structure. The 
estunate of the tax elasticity for 1963 
indicates that a 1 percent inflationary 
rise in personal income would increase 
tax yields by 1.41 percent in current 
prices. SimUarly, the estimate of the 

tax elasticity for 1965 indicates that 
a 1 percent inflationary rise in personal 
income would increase tax yields by 
1.55 percent in current prices. In order 
to obtain the absolute effect on real 
tax yields, we also need Federal per
sonal income tax payments (less re
funds) measured in constant prices for 
the 2 years. In 1963, tax payments 
deflated by the impUcit price deflator 
for personal consumption expenditures 
totaled about $46 biUion; in 1965, 
they totaled about $47 bUlion. From 
the product of these tax levels, the 
estimated tax elasticities minus unity, 
and the percentage increase in prices, 
we flnd that a 1 percent inflationary 
rise in personal income woidd have 
resulted in about a $0.19 biUion in
crease in tax payments in 1963 as 
compared with $0.26 bUlion in 1965. 
The difference in tax payments and 
thus in disposable income measured 
in 1958 consumer prices is less than 
$0.1 bUlion. The comparison indicates 
that personal income taxes had ap
proximately the same effect in both 
years.^" 

30. The calculations discussed in this paragraph follow 
from the equation shown in footnote 7. 


